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Apparatus for Mounting a Frac Blender 
On a Transport Vehicle 

Inventors: Hau Pham, Guillermo Guerrero, Edward Leugemors and Jean^Lpuis Pessin 

BAGKGROUNP OF THE INVENTION 

Field of the Invention . 

[0001] The subject invention is related to a method md apparatus for mounting a heavy load 

on a transport vehicle in such a manner that the load may be moved between a stowed position and 
an operating position along a vertical path and is particularly directed to a method and apparatus for 
mounting a ffac blender. 

Discussion of the Prior Art . 

[0002] Fracturing was first employed to improve production from marginal wells in the late 
1940's. Following an explosion of the practice in the mid-1950*s and a considerable surge in the 
mid-1980's, niassive hydraulic fracturing grew to become a dominant production/stimulation 
technique, primarily for low permeability reservoirs in North America. By the mid- 1 990' s, forty 
percent of new oil wells and seventy percent of gas wells in the United States were fracture treated. 
With improved fracturing capabilities, and the advent of high permeability fracturing, the practice 
has expanded further to become the completion of choice for all types of wells in the United States, 
but particularly natural gas wells. The tremendous advantage in fracturing niost wells is now largely 
accepted. It is estimated that hydraulic fracturing may add several hundred thousand barrels per day 
from existing wells throughout the world. 

[0003] Hydraulic fracturing entails injecting fluids in an underground fomiation at a pressure 

that is high enough to induce parting of the formation. Granulated rnaterials, called proppants, 
which range from sand to synthetic materials are pumped into the created fracture to create a slurry. 
These proppants hold open the created fracture after the injection pressure is relieved. The fracture, 
filled with proppant, creates a narrow but conductive flow path toward the well bore. 
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[0004] In order to facilitate fracturing of existing wells, workover equipment includes a 

transportable fracture blender, or frac blender, for creating the slurry at the well site. Typically 
these, transportable frac blenders are rnounted on trailers or truck beds or a similar transport vehicle. 
A typical frac blender weighs several tons. It has to be moved iilto ppsitiori and placed at or near 
ground level during operation. 

[0005] Prior art transportable frac blenders are mounted on the rear of the transport vehicle 

and moved from a raised or stowed position permitting movement of the vehicle to a loWered 
operating position at the job site; Typically, the frac blender is mounted on a hinged lift 
nieclianism and nioves through an arc about ia "hinge'Vto rotate the blender from the upper stowed 
position to the lower operating position. This is an awkward mounting system at best and places 
tremendous stress on the hinge system as well as the drive system for moving the blender between 
positions. 

[0006] In addition, such massive units are difficult to keep in balance during movement 

between positions even under the best of circuinstances, creating a hazardous rollover potential. In 
the field, where uneven terrain is often present as well as numerous environmental conditions, it is 
difficult to mairitain balance and the resulting binding stresses can generate wear and tear and 
frequent breakdowns. 

[0007] While such systems have gained widespread acceptance, it remains desirable to 

provide a more dependable apparatus and method for mounting and transporting frac blenders. 

SUMMARY OF THE INVENTION 

[0008] The subject invention is directed to a novel transportable frac blender mounting 

system and method. The mounting system for supporting a frac blender or other heavy load on a 
transport vehicle includes a support frame having vertically extending slides for a lift platform 
whereby the load may be moved between a stowed position and an operating position along a 
vertical, linear path within the limits of the support frame. The drive system and the lift platform 
are slip connected to the frame for minimizing binding stress as the load is moved between positions, 
and to facilitate manufacture and assembly. 

[0009] In the preferred embodiment of the invention a support frame is mounted on the 

transport vehicle with two slide rails niounted within the support franie. Each slide is moveable in a 
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substantially vertical path along its respective slide rail. A moveable platfomi is njounted between 
the slides and moveable therewith within the support frame for substantially vertical linear 
movement within the frame between a stowed position and an operating position. A drive system is 
operable for moving the frac blender and platform between the stowed position and the operating 
position. . 

[00010] Typically, the support frame has both a horizontal span and a vertical span and the 
platform substantially spans the horizontal span. A pair of slide rails are positioned to span the 
yertical span of the support frame in spaced paraltel relationship at opposite sides of the horizontal 
span. A pair of slides are mounted, one each on each slide rail, and the platform spans the pair of 
slide? and is secured to each of said slides. A transfer bar spans the space between the spaced slide 
rails and engages the slides wherein the drive system is connected directly to the transfer bar, the 
transfer bar being slip mounted to the slide rails for permitting relative movement between the slide 
rails and the transfer bar. The drive systern is also slip mounted for relative movement between the 
.drive system and tlje support frame for minimiziijig my binding forces between the drive system and 
the transfer bar. . 

[00011] In the preferred embodiment, the support frame has an upper, elongated mounting 
bracket and the slide rails are mounted on arid depend from the upper bracket. One or more jack 
screw blocks are mounted on the transfer bar. The drive system comprises a vertical screw having 
one end mounted on the upper bracket and extending axially through the jack screw block. As the 
jack screw is driven to rotate about the screw, the transfer block moves axially along the screw, 
moving the slides along the rail. The frac blender is mounted on slides and moves therewith, The 
transfer bar is slip coupled to the slides to minimize any bending stress on the screw drive system. 
In the preferred embodiment the lower ends of the screw and the slide rails are also secured in fixed 
relationship with the support frame and chassis of the transport vehicle, 

[00012] The system of the subject invention provides a method for supporting a frac blender 
on a transport vehicle? in a manner permitting the frac blender to be moved between an upper stowed 
position and a lower operating position along a linear, vertical path by securing a support frame 
having a vertical reach to a transport vehicle, the support member having a vertically extending slide 
rail, and mounting a lift member on the slide rail for movement along the vertical reach of the 
support frame. The frac blender is mounted on the lift member and drive means are provided for 
driviiig the lift member between the upper and lower positions along the slide. It is an irnportant 
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feature of the method that the connection between the drive system and the lift member is a slip 
connection to reduce binding stresses, 

[00013] The accompanying drawings and detailed description of the preferred embodiment of 
the invention follow. 

BMEF DESCmiTION OF THE DRAWm^ 

[00014] Fig. 1 is an illustration of the fracture (frac) blender/mixer of the subject invention 
mounted on the chassis of a transport truck. ' 
[00015] Fig. 2 is an enlsurged side View of the frac blender shown in the same orientation as 
Fig.;L ' 
[00016] 
[00017] 
[00018] 
[00019] 
[00020] 
[00021] 
[00022] 
[00023] 
[00024] 
[00025] 



Fig. 3 is a perspective view of the frac blenden 
Fig, 4 i$ a front perspective view of the lift fr?^ 
Fig. 5 is a rear perspective view of the lift friime. 
Fig. 6 is a front view of the lift franie. 
Fig. 7 is a side view of the lift frame. 

Fig. 8 is an exploded view of the lift frame looking in the same direction as Fig. 6. 
Fig. 9 is a section View taken along line 9-9 of Fig. 7. 

Fig. 10 is an exploded perspective view of the transfer cage and lift frame assembly. 
Fig. 1 1 is a perspective view of the transfer bar. 

Fig. 1 2 is an exploded per$pcti ve view of the screw j ack mechanism, transfer bar and 
bushing/rail assembly. 

[00026] Fig» 13 is a perspective exploded view of the bushing housing assembly. 
[00027] Fig. 14 is an enlarged, perspective, partial view of the slip assembly. 
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DETAILED DESCRIPTION 

[00028] The fracture blender or mixer system 20 (or more commonly the frac blender) of the 
preferred embodiment is shown as rnpunted on a transport truck 22 in Fig. 1 . The main components 
of the systeih are a lift frame 24, a support cage or base 26 and the frac blender 28. The drive train 
29 is powered via hydraulic motors mounted on the truck chassis. The entire frac blender system of 
the subject invention is supported on the cage 26, which is in turn, mounted on the lift frame 24; The 
lift frame 24 is mounted on the truck chassis. The frac blerider and cage are moveable along a 
vertical, straight linear path as indicated by line A for moving the blender between the raised 
transport position as shown in Fig. 1 and a lowered operating position. 

[00029] Figs. 2 and 3 illustrate the frac blender system 20 in greater detail. The blender 28 is 
of relatively typical design and includes a pair of receptacles 30, 32, for introducing dry materials to 
the mix. The additive apd proppant are introduced into the hopper 34 where they form a slurry 
which is dropped into the mixing tub 36. Upon cpmpletioii of the mixing cycle the mixed slurry is 
exited through outlet 38. : : 

[00030] The entire frac blender assembly is niounted on the cage or platform 26. The cage is 
more clearly illustrated in Fig. 10 aiid includes a base or stage 40 having two sections 42 and 44 for 
supporting the blender 28. The angle braces 46 and 48, as well as the cross brace 50 provide rigidity 
to the structure and are positioned to cradle and solidly supiport the blender. The niounting plates 52 
and 54 are provided for mounting the cage to the lift frame 24. 

[00031] The heart of the invention is the lift frame assembly. Figs. 4 and 5 are perspective 
front said back views, respectively, showing the main components of the lift frame 24. Fig, 6 is a 
frorit view of the lift fvamc. Fig. 7 is a side view of the lift frame. The lift franie includes an outer 
rigid framework or outer frame 60 having the mounting brackets 62, 64 for mounting the entire 
assembly to the transport truck, as shown in Fig.l . Supplenientary mounting brackets 66 and 68 
may also be provided, and utilized as shown in Fig. 1 . The outer frame 60 supports the hft assembly 
70 which is mounted within the outer frame. 

[00032] The lift assembly 70 is best illustrated in the exploded view Fig. 8 and the sectional 
view Fig, 9, which is taken along line 9-9 of Fig. 7. With specific reference to Fig. 9, the lift 
assembly comprises a pair of rigid rails 72, 74. Each rail extends the span of the outer frame 60 and 
has an upper end 76.anchored iti the top bracdket or plate 78 of the frame 60 and a lower end 80 
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anchored in the bottom bracket or plate 82 of the franie 60. A pair of slides/bushings 84 and 86 are 
mounted, one on each rail 72, 74, respectively. 

[00033] The bushing assembly is best shown in Fig, 13- The bushing 84 is shown and 
includes an inner slide bushing member 88 adapted to slide on the rail 74. A pair of opposed 
brackets 90 and 92 encompass the slide bushing member 88 and are sandwiched between upper plate 
94 and lower plate 96. The upper end of each bracket includes a rail or ridge 98 which extends 
outwardly beyond the outermost face of the mounting plates 100 and 102 when fully assembled. 
Each fully assembled slide bushing 84, 86 is slideably mounted on the respective rail 72, 74, as 
shown in Figs, 8 and 9. 

[00034] A transfer bar 104 spans the two rails 84 and 86 as best shown in Figs. 8, 1 1 and 12. 
The transfer bar spans the slide rails 72 and 74 and has outer ends 105 and 107 received in the 
channel 99 defined by the ridge 98 and the lower edge 103 of mounting plate 102 and the ridge 98 of 
each slide/bushing 84 and 86, respectively, 

[00035] . As best shown in Fig. 14, when the assenibly is in the raised, stowed position shown, 
the transfer bar l04 engages and lifts the slide/bushings 84, 86 by engaging the edge 103 of plate 
102. When in the lowered, operating position, the transfer bar engages the ridge 98 to secure the 
assembly in operating position. As shown in Fig, 14, there is a gap G between the outer ends 105 
and 107 of the transfer bar arid the plate edge 103 and the ridge 98 to provide a slip assembly. This 
permits the transfer bar to move freely within the gap for a controlled limited distance and minimizes 
any tendency of the system to bind or place any bending stress on the drive screws 106 and 108 as 
the transfer bar, bushing/slides and load are moved between the lower operating position and the 
upper transport position. 

[00036] The pair of drive, screws 106 and 108 each have an upper end 113 secured to the 
upper plate or bracket 78 of the support frame 60 and a lower end 1 14 secured to a mounting block 
1 15. In the preferred enibodiment the mounting block is secured directly to the transport vehicle 
chassis. However, it will be understood that any mounting system rigidly securing and fixing the 
screws in position relative to the chassis. and support frame would be acceptable. The transfer bar 
includes a pair of complementary jack screw blocks llOand M 2 for receiving the drive screws 106 
and 108, respectively. The jack screws are driven in typical manner by a hydraulic motor (not 
shown) typically mounted on the chassis and rotate for raising and lowering the transfer bar 104 and 
the load along the vertical, straight path defined by the screws 106 and 108. 
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[00037] The transfer bar 1 04 is best shown in Figs; 1 1 and 1 2: In the embodiment illustrated 
the transfer bar includes a pair of side rails i 16 and 118 secured by a plurality of spacing brackets 
120, 122, 124 and 126. Each pair of brackets 120, 122 and 124, 126, along with side rails 1 16 and 
118 form an opening 1 28 adapted to receive the respective slide bushing assembly for pemiitting the 
transfer bar to rest on the ridges 98. The jackscrew blocks 1 1 0 and 1 1 2 are mounted on plates 1 30 
and 132, respectively, which are also mounted on the rails 116 and 1 IS* 

[00038] As seen in Figs. 6, 10 and 12^the slide/bushings 84 and 86 each have a plurality of 
mounting holes 1 34 which mate with the mounting holes 1 36 on the mounting brackets 52 and 56 of 
the cage 26 for mounting the cage on the lift frame. The frac blender is mounted on the cage in a 
suitable manner. 

[00039] . This assembly permits the frac blender to be moved between a raised transport 
position and a lowered operating position in a straight or linear vertical movement. It also provides a 
drive screw assembly for driving the lift frame between the uppermost transport position and the 
lowermost operating position without putting any binding strain on the screws since the transfer bar 
is loosely assembled, in the systern. Further, the bushing/rail configuration places all of the 
c^ntilevered load of the cage and frac blender on the rails, minimizing any radial load on the screws. 
[00040] The system of the subject invention departs substantially from the methodology of the 
prior art by permitting linear movement of the frac blender between raised and lowered positions 
rather than along an arc having a high stress bending moment. In addition, the system of the subject 
invention provides Vertical linear support of the frac blender over a substantial area without limiting 
its movement between raised and lowered position and transfers the bending load away from the 
drive mechanism. The system also shifts the weight closer to the chassis of the transport truck, 
reducing the potential for roll over or tipping. 

[00041] While the system is shown for supporting a frac bjender for transport, it should: be 
understood that the cage could be readily adapted to support other heavy equipment required to be 
transferred to and from a job site and moved between a stowed, transport position and an operating 
position. While certain features and embodiments of the invention have been described in detail 
herein, it should be understood that the invention encompasses all modifications and enhancements 
within the scope and spirit of the following clairns. 



Page 7 of 14 



